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Abstract 

Background: Adult intussusception is a rare clinical condition worldwide. It contributes to less than 5% of all cases 
of intussusception. Few studies have been conducted in low-income countries compared to high-income countries; 
particularly Sub-Saharan Africa. Based on anecdotal evidence, the authors hypothesized that the condition is not as 
rare in a Sub-Saharan setting in comparison with western countries. We set out to conduct the first review study of 
adult intussusception in Uganda. 

Methods: The medical records of 37 (out of a total of 62 cases) adolescent and adult patients with a postoperative 
diagnosis of intussusception at Mulago National Referral and Teaching Hospital, from January 2003 to December 
2012, were analyzed. The clinical features, diagnosis, treatment and pathologic features of lesions for these patients 
were reviewed. Intraoperative findings were described with reference to: the site of the intussusception, and the 
triggering lesion (either idiopathic or with a lead point). 

Results: The mean age was 33.6 years, with a range of 1 3 - 72 years. The male to female ratio was 1 .85:1 . The mean 
number of days for which symptoms had been present prior to presentation was 6.3 days, while the median was 4 days. 
All 37 patients presented with abdominal pain. Only 13 (35.1%) had the classical paediatric triad of abdominal pain, a 
palpable abdominal mass and bloody stool. Most of the remaining patients presented sub-acutely with non-specific 
symptoms. A lead point was present in 28 patients (75.7%). Of these, 24 (64.9%) cases involved tumours. Among the 
tumours, 54.2% were malignant. Treatment did not involve intussusception reduction in 14 patients (37.8%). Some form 
of operative surgery was conducted in 31 (83.8%) patients; mainly segmental bowel resections and hemi-colectomies. 

Conclusion: Adult intussusception is uncommon in the Uganda, though probably less so than in western countries. It 
presents sub-acutely or chronically and is often diagnosed at laparotomy. Lead points are the triggering lesion most 
times and are due mainly to tumours. The bulk of tumours are malignant. Most patients reguire surgical resection, with 
prior reduction done in selected cases. 

Keywords: Adult intussusception, Sub-acute and chronic symptoms, Tumour, Malignancies, Lead point, Idiopathic, 
Reduction, Resection 



Background 

Intussusception is the invagination of a segment of the 
intestine into the lumen of another immediately adjacent 
segment. This is usually in a proximal-to-distal fashion. 
Adult intussusception (AI) is relatively uncommon, con- 
stituting less than 5 percent of intussusception cases [1]. 
In high-income countries, there is an incidence of two 
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to three per 1,000,000 per year representing 1 to 3 per- 
cent of all cases of intestinal obstructions [2,3]. It is esti- 
mated that only 5% of all intussusceptions occur in 
adults and approximately 5% of bowel obstructions in 
adults are the result of intussusception [4]. There is a 
demonstrable cause in the majority of cases, usually an 
intraluminal neoplasm. Previous studies point to a 70 to 
90 percent existence of an underlying gut pathological 
cause [2,3,5]. These are mainly polyps and colonic malig- 
nancies. In contrast, childhood intussusception is a lead- 
ing cause of intestinal obstruction. 
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The pathophysiologic mechanism is the peristaltic 
movement of a lesion associated with the intussuscep- 
tum (invagination). Intussusceptions with no clear ana- 
tomical lesion are the primary or idiopathic type, 
present in 8 to 20% of cases, and more likely to occur in 
the small intestines [2,6,7]. In contrast, the secondary 
type, constituting the greater majority, is due to an exist- 
ing gut pathological lesion. This lesion is best described 
as a lead point; a functional or structural lesion associ- 
ated with the intussusceptum, postulated to be the "trig- 
ger" for intussusception. The commonest "lead points" 
are colonic malignant tumors, present in up to 60 per- 
cent of cases [2,4,5,8,9]. Benign tumours constitute the 
majority of the rest. 

The epidemiology of this condition in low-income, 
Sub-Saharan African countries has also been docu- 
mented. In one Nigerian study, intussusception was re- 
sponsible for 8% of intestinal obstruction cases [10]. A 
study in a Kenyan centre described ileocolic intussuscep- 
tion as the 4 th commonest cause of bowel obstruction 
[11]. Another Nigerian study described a male to female 
ratio of 1.4:1, with a mean age of 49.6 years [12]. Seventy 
seven percent of cases had definite causes identified; 
mainly polyps (31.8%) and colonic malignancies (18%). 
Ileocolic intussusception was the commonest variety. 
Bowel resection for colonic carcinoma, gangrenous 
bowel and irreducibility of the intussusception was done 
for 72.7% of patients, while manual reduction was suc- 
cessful in 27.3%. 

A 3-year Ethiopian study identified 2 peak ages of oc- 
currence; the 2 nd and 4 th decades, associated mainly with 
idiopathic and secondary intussusception respectively 
[13]. The ileocolic type was present in 56% of cases. Be- 
nign conditions represented the majority (67%) of the 
identified lead points. Intraoperative reduction was 
successful in only 24% of the cases, all of which were 
idiopathic. 

AI often presents with non-specific symptoms. The 
majority of cases have been reported as chronic, a symp- 
tom consistent with partial obstruction [2,14]. The clas- 
sic triad of crampy abdominal pain, bloody ("currant 
jelly") stool, and a palpable mass of acute intussuscep- 
tion (characteristic of paediatric presentation), is rare. 
The predominant symptoms are those associated with 
some form of bowel obstruction, and are most times de- 
scribed as non-specific. These include: abdominal pain 
and distension, nausea, vomiting, gastrointestinal bleed- 
ing, constipation, and changes in bowel habits [8,15]. 

Preoperative diagnosis remains difficult, while whether 
the intussusception should be reduced, and the extent of 
resection, remains controversial [4]. The optimal surgical 
approach in adult intussusception is also debatable. More 
recently, manual reduction of the intussusception followed 
by definitive surgical resection has been advocated. 



Studies dating back 5 decades ago recommended primary 
resection without attempting reduction in all adult pa- 
tients with intussusception, regardless of anatomic site, 
because of significant risk of associated malignancy [16]. 
This point was echoed more recently in a series in which 
malignancy was the cause in 65% of intussusceptions [8]. 
Thus, a controversy continues to focus on whether AI 
should be surgically resected without an attempt at reduc- 
tion, for fear that undue operative manipulation of a ma- 
lignant lesion may result in tumour dissemination [17]. 
Sub-Saharan Africa authors also describe the need for 
laparotomy for virtually all cases [12], with subsequent re- 
duction. En-block resection of the involved intestinal seg- 
ment is recommended if there is obvious ischemia, while 
limited resection is recommended if a only a lead point is 
identified [13]. 

We describe our experience of adult intussusception, 
and discuss the clinical presentation, aetiology and opti- 
mal surgical management in a large, tertiary hospital in 
Sub-Saharan Africa. 

Methods 

This was a retrospective study covering a 10-year period. 
The medical records of 62 adolescent and adult patients 
(13 years and above) with a postoperative diagnosis of 
intussusception at Mulago National Referral and Teach- 
ing Hospital, from January 2003 to December 2012, were 
collected. This hospital is located in Kampala, Uganda's 
capital city. Permission to carry out the study was 
granted by Mulago Hospital's Research and Ethics Com- 
mittee. The clinical features, diagnosis, management and 
pathology of the 62 patients were reviewed. Twenty five 
patients were excluded from the study on account of in- 
complete or unclear records. Important information 
which led to these exclusions was that pertaining to: age, 
clinical features, intraoperative findings and procedure, 
and histological findings (when indicated). Operative 
procedures which did not involve resection did not ne- 
cessarily have to have histology results for inclusion. 
Overall, we analyzed the records of 37 patients. The in- 
traoperative findings were described in two contexts. 
One was the site of the intussusception, the other was 
the triggering lesion. The triggering lesion was descibed 
as either idiopathic or a structural, pathological lead 
point. 

An intussusception that involved only the jejunum or 
ileum was considered an enteric intussusception. That 
which involved the ileum and the colon was designated 
as an ileocolic intussusception, while that involving only 
the colon was considered a colocolonic intussusception 
[4], More detailed site description was made to suit 
unique individual presentations, for example, sigmoidor- 
ectal intussusception. Procedures carried out were de- 
scribed according to the surgeon's notes. Essentially 
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there was bowel reduction, with or without resection, 
for all cases. Resection was either segmental or a colec- 
tomy. Patients records where followed-up for up to 
2 weeks postoperative or up to the time of discharge, 
whichever came first. Available records were entered 
into Microsoft * spread sheets and exported to Stata" ver- 
sion 10 (StataCorp, Texas, USA) for detailed analysis. 
We generated descriptive stastistics that included fre- 
quencies/proportions, and measures of dispersion and 
central tendency. 

Results 

A total of 37 patient's records were analyzed. All diagno- 
ses of intussusception were made intra-operatively. Of 
these, 24 (64.9%) were males and 13 (35.1%) females. 
The male to female ratio was 1.85:1 (Table 1). The mean 
age was 33.6 years, with a range of 59 (13 - 72) years. 
The 50 th percentile was 33 years and the interquartile 
range was 13 years, which meant that most patients 
were between the age of 20 and 46 years. The dominant 
ethnic group involved was the Ganda, 18 patients 
(48.65%); other ethnic groups, 11 in number, each con- 
tributed between 1 and 3 patients. Most patients (21; 
56.8%) resided in Kampala (Uganda's Capital city) and 
Wakiso districts. 

All patients were symptomatic, with symptoms lasting 
from between 1 to 35 days. The mean duration for 
which symptoms lasted prior to presentation was 
6.3 days (SD 7.59), with a 50 th percentile of 4 days. All 
37 patients had a history of pain. The next two most fre- 
quent symptoms were nausea and vomiting, present in 
35 (94.6%) and 28 (75.7%) patients respectively (Table 2). 
An abdominal mass was present in 22 (59.5%) patients. 
One patient had an ileocolic intussusception with anal 
protrusion [18], while another had a sigmoidorectal in- 
tussusception in combination with a rectal prolapse. 
Overall, the patients had an averagely sub-acute presen- 
tation, going by a popular classification [19]. 



Table 1 Summaries demographics of participants 


Patient demographics 


Total patients 


37 


Mean age (years) 


33.6 


Age range (years) 


13-72 


50th percentile; age (years) 


33 


nterquatile range; age (years) 


13 


Male: female ratio 


1.85:1 


Mean duration of symptoms (Days) 


6.3 


Median duration of symptoms (Days) 


4 


Benign: malignant 


11:13 


Demonstrable lead point: idiopathic 


3.1:1 



Table 2 Distribution of clinical features 



Clinical feature 


Number (%) 


CI (%) 


Pain 


37 (1 00) 


88.8 - 100 


Nausea 


35 (94.6) 


81 .4 - 994 


Vomiting 


28 (75.7) 


59.7 - 86.8 


Constipation 


18 (48.7) 


33.5 - 64.1 


Distension 


24 (64.9) 


48.7 - 78.2 


Haematochezia 


21 (56.8) 


40.9 - 71.3 


Diarrhoea 


8 (21.6) 


11.1 -37.4 


Abdominal mass 


22 (59.5) 


43.5 - 73.7 


Anal protrusion 


2 (5.4) 


0.6 - 1 8.6 



Shows the frequencies of symptoms and signs manifested by patients in the 
study. 



Both the ileum and the colon (ileocolic area) were in- 
volved in 16 (43.2%) patients, making that the common- 
est site (Table 3). Seven (18.9%) patients had only the 
small intestines affected. More specifically, the promin- 
ent sites involved in descending order of frequency were: 
ileocaecal, ileocolic, ascending colon, and transverse 
colon, with 8, 6, 4, and 3 patients respectively. A total of 
28 cases (75.7%) had a demonstrable lead point. Majority 
of intussusceptions were initiated by adenocarcinoma 
and idiopathic causes, each having 9 patients, and total- 
ing 18 (48.6%) patients (Table 4). All patients with 
adenocarcinoma had the lesion either in the colon or 
the ileocolic region; none being purely enteric. Overall, 
tumours were the cause of intussusception in 24 patients 
(64.9%). Of all tumours, 13 (54.2%) were malignant, 3 of 
them being in the small intestines. Gangrene or necrosis 
was present in 10 (27.0%) patients. 

In the treatment of the AI, complete bowel reduction 
was achieved in 17 (46.0%) patients (Table 3); surgical 
resection was not done. Five of these patients had only 
the small intestines involved. Six (16.2%) had partial re- 
duction prior to resection, while in 14 patients (37.8%; 
CI 24.0 - 53.9) reduction was not attempted at all. 
Thirty one patients (83.8%; CI 68.5 - 92.7) underwent 
some form of surgical resection; 13 - right hemicolect- 
omy, 12 (32.4%; CI 19.6 - 48.7) - segmental bowel re- 
section, 4 - left hemicolectomy, and 1 - extended right 
hemicolectomy. One patient had a sigmoid colectomy in 
combination with Hartmann's procedure (Table 3). Two 
patients presented with anal protrusion; one acutely, the 
other chronically. The patient with an acute presentation 
had precipitous symptoms lasting only minutes, before 
progressing to an acute intestinal obstruction. He had a 
sigmoidorectal type, with an adenoma as the lead point. 
Alongside this picture was a rectal prolapse. The pro- 
lapse/intussusception was reduced, and an incisional bi- 
opsy done. Histopathologic examination revealed it to be 
an adenoma. The patient with a chronic presentation 
had an ileocolic type, with an idiopathic cause. There 
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Table 3 Summary of operative findings at laparotomy and surgical procedures done 


Index 
number 


Histopathology/clinical diagnosis 


Location 


Necrosis/ 
gangrene 


Bowel 
reduction 


Surgical procedure 


I 


Idiopathic 


lleocaeca 


Y 


N 


Segmental resection 


2 


Adenocarcinoma 


lleocaeca 


N 


C 


Right hemicolectomy 


3 


Adenoma 


Colocolic (ascending) 


N 


N 


Right hemicolectomy 


4 


Non-specific inflammation 


lleoileal 


Y 


N 


Segmental resection 


5 


Idiopathic 


lleocaecal 


N 


C 


No resection 


6 


Idiopathic 


lleoileal 


Y 


c 


Segmental resection 


/ 


Adenocarcinoma 


Colocolic (descending) 


Y 


N 


Left hemicolectomy 


8 


Adenoma 


Colocolic (ascending) 


N 


P 


Right hemicolectomy 


9 


Idiopathic 


lleocaecal 


Y 


N 


Right hemicolectomy 


10 


Adenocarcinoma 


Ileocolic 


N 


C 


No resection 


1 1 


Idiopathic 


Ileocolic 


N 


c 


No resection 


12 


Lymphoma 


lleoileal 


Y 


N 


Segmental resection 


13 


Lipoma 


lleocaeca 


N 


P 


Right hemicolectomy 


14 


Lymphoma 


lleoileal 


N 


C 


Segmental resection 


I J 


Lymphoma 


Co oco ic (transverse — sigmoid colon) 


M 


r 


Left hemicolectomy 


1 £ 

I D 


Kaposi's sarcoma 


lleoi eal 


M 


M 
I A 


Segmenta resection 


1 / 


Lipoma 


lleocaeca 


IN 


r 


Right hemicolectomy 


1 8 


Adenocarcinoma 


lleocaeca 


\ 
N 


r 


Right hemicolectomy 


1 9 


Adenoma 


lleocaeca 


\l 


L 


Right hemicolectomy 


20 


Idiopathic 


lleocolorectal, ana protrusion [18] 


IN 


[-. 
r 


Right hemicolectomy 


T 1 
Z I 


Lipoma 


Co oco onic (transverse), 
'giant' lipoma; polyp [25] 


M 


n 

r 


Left hemicolectomy 


22 


Adenocarcinoma 


Colocolic (ascending) 


N 


N 


Right hemicolectomy 


Zj 


Adenocarcinoma 


Co oco ic (ascending) 


M 
IN 


M 


Right hemicolectomy 


24 


Idiopathic 


Ileocolic 


v 
Y 


M 

In 


Segmenta resection 


ZJ 


Adenocarcinoma 


Co oco ic (transverse) 


\ i 


D 

r 


Extended right hemicolectomy 


ZO 


Adhesions 


Ileocolic 


v 


M 


Segmenta resection, Adhesiolysis 


Z/ 


Adhesions 


lleoi eal 


M 
IN 




Segmenta resection, Adhesiolysis 


ZO 


Adenoma 


Co oco ic (ascending) 


M 
N 


c 


Right hemicolectomy 


29 


Adenocarcinoma 


Co oco ic (descending) 


Is I 

IN 


\ 


Sigmoid co ectomy, 
hartmann's procedure 


30 


Adhesions 


lleoileal 


N 


c 


No resection, adhesiolysis 


j i 


IU lUpd LI I IL 


Qnm Mr 


Y 


N 


Jtrg I 1 lei 1 Id I IcScLUUII 


32 


Lipoma 


Ileocolic 


Y 


N 


Right hemicolectomy 


33 


Adenoma 


Colocolic (transverse) 


N 


C 


No resection, polypectomy 


34 


Idiopathic 


Ileocolic, ileal - transverse colonic 


N 


C 


Segmental resection 


35 


Adenocarcinoma 


Colocolic (transverse) 


N 


N 


Left hemicolectomy 


36 


Leiomyoma 


Colocolic (transverse), polyp 


N 


C 


Segmental resection 


37 


Adenoma 


Colorectal, sigmoidorectal 
with rectal proplapse 


N 


C 


Reduction and polyp biopsy 



• Necrosis/Gangrene: Y - present, N - absent. 

• Reduction: C - complete reduction done, P - partially reduced, N - no reduction attempted. 

• [18] and [25] indicate published references. 
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Table 4 Lesions associated with intussusception 



Lesion/lead point 


Number (%) 


CI (%) 


Benign causes 


13 (35.1) 


21.8 - 


- 51.3 


Adhesions 


3 (8.1) 


2.1 - 


22.0 


Idiopathic 


9 (24.3) 


13.2 - 


- 40.3 


Non-specific inflammation 


1 (2.7) 


< 0.01 


- 15.' 


Benign tumours 


1 1 (29.7) 


17.4 - 


-45.9 


A npnnms 

AAUCI IUI I la 


6 (16 2) 


7.3 - 


31.5 


Lipoma 


4 (10.8) 


3.7 - 


25.3 


Leiomyoma 


1 (2.7) 


< 0.01 


- 15.1 


Malignant tumours 


13 (35.1) 


21.8 - 


- 51.3 


Adenocarcinoma 


9 (24.3) 


13.2 - 


- 40.3 


Lymphoma 


3 (8.1) 


2.1 - 


22.0 


Karposi's sarcoma 


1 (2.7) 


< 0.01 


- 15.1 


Total 


37 (100) 







was gross thickening and fibrosis, not allowing complete 
reduction. Resection had to be done. There was neither 
tumour nor gangrene. One patient with a transverse co- 
lonic polyp had a colonic incision made at the site of the 
pedunculated polyp, followed by polypectomy and min- 
imal colonic resection, proximal and distal to the polyp's 
stalk attachment. Histopathologic examination revealed 
a leiomyoma. One patient who had had a right hemico- 
lectomy, developed an enterocutaneos fistula one week 
postoperative. He recovered on non-operative manage- 
ment. There were no deaths recorded. 

Discussion 

We show that AI is not rare in this study setting; ages 13 
to 72 years. A related Ethiopian study described the condi- 
tion as not being rare in adults [13]. All our patients pre- 
sented with pain. Other prominent symptoms were 
nausea and vomiting. Tumours formed 2/3 of the causes 
of AI. The study resulted in the analysis of 37 participants, 
with a male to female ratio of 1.85:1, a mean age of 
33.6 years and a range of 59 (13 - 72) years. The mean 
number of days for which symptoms had been present 
prior to presentation was 6.3 days, while the median was 
4 days. Only 13 (35.1%) patients had the classical paediat- 
ric triad of abdominal pain, a palpable abdominal mass 
and bloody stool. On average, most of the remaining pa- 
tients presented sub-acutely with non-specific symptoms. 
A pathological lead point was present in 28 patients 
(75.7%). Of these, 24 (64.9%) cases involved tumours. 
Among the tumours, 54.2% were malignant. Treatment 
did not involve bowel reduction in 14 patients (37.8%). 
Surgical resection was conducted in 31 (83.8%) patients. 

Generally AI is unique when compared to its paediat- 
ric form in that it is rare, accounting for only 5% of all 
cases of intestinal obstructions. The mechanism, though 



still unclear, is believed to be the result of any lesion in the 
bowel wall, or irritant within the lumen, that alters normal 
peristaltic activity, thereby initiating invagination. 

As seen in other studies, our study had males more af- 
fected than females (1.85:1) [2,12]. However, some au- 
thors have reported reciprocal findings [17]. The mean 
age of 33.6 years is lower than that reported in some 
previous studies [2,12,20]. A related Sub-Saharan study 
reported 2 peak age groups; during the second and 
fourth decades [13]. Our mean age, within the fourth 
decade, is comparable to that study's findings. 

Ethnicity and residence are important to describe, 
since they illustrate the study setting we are in. The 
dominant ethnic group involved was the Ganda (Bantu), 
18 patients (48.65%). This is plausibly explained by their 
being the dominant population in the greater Kampala 
region, in comparison to the multiple ethnic groups 
from the rest of the country [21]. Moreover, they are 
also the most populous ethnic group in the entire coun- 
try. In turn, the majority of patients (21; 56.8%) resided 
in Kampala and Wakiso districts, both urban and semi- 
urban areas. These districts are the key catchment area 
for Mulago Hospital. We cannot comment on the asso- 
ciation between ethnicity and AI from this study. 

The clinical presentation of intussusception in this 
study varied considerably, as is the case in most other 
studies. Presenting symptoms were largely non-specific, 
and functionally leaned towards features of partial ob- 
struction [2,14]. The mean duration for which symptoms 
lasted prior to presentation, 6.32 days, makes our series 
a sub-acute type [19]; 4 to 14 days duration. Symptom 
durations of < 4 days describe acute presentation, while 
durations > 14 days relate to chronicity. Seventeen 
(45.9%) patients, a sizeable proportion, presented with 
acute symptoms. This is in contrast to the mean dur- 
ation for other studies which point to more chronic pre- 
sentations; Azar et al. had a mean of 37.5 days [2], while 
Rathore et al. had a series with the shortest symptom 
duration being 2 weeks [20]. A possible explanation for 
this is the inclusion of adolescents (in our study) who 
have a shorter duration of symptoms, more related to 
the acute paediatric presentation, thus lowering the 
mean age for our entire group. The most common 
symptoms of pain, nausea and vomiting, were also ob- 
served in several other studies [1,2,4,5,20]. Haematoche- 
zia, diarrhoea, changes in bowel habits, constipation, 
and abdominal distension, are other non-specific symp- 
toms and signs present in our series, yet also prominent 
in others [8,15]. The respective prevalences for all these 
are comparable (Table 1). Anal protrusion, which repre- 
sented 5.4% of our cases, is a rare clinical feature, usually 
reported as individual case reports. 

Previous studies have described abdominal masses as 
being palpable in 24% - 42% of patients [2,6,22]. The 
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presence of a shifting mass or one that is palpable only 
when other symptoms are present is suggestive of intus- 
susception. In our study this specific characteristic was 
not particularly noted. An abdominal mass was present 
in 59.5% (CI 43.5 - 73.7) of patients. We postulate that 
the inclusion of adolescents, who may have more of the 
classic presentation, with its characteristic "mass", ac- 
count for this higher percentage. Other studies have had 
a lower age limit of 18 years for participants. Further- 
more, we still had 13 (35.1%; CI 21.8 - 51.3) patients 
with the classical paediatric traid, a higher proportion 
compared to another documented observation of 9.8% 
[9]. The adolescence factor could yet again account for 
this. The low proportion of classical presentation is one 
of the reasons why pre-operative diagnosis is difficult in 
these patients. 

AI is also classified according to the presence or ab- 
sence of a demonstrable lead point, and by the location 
of the lesion; enteric, colonic or border-line (ileocolic). 
Intussusception with an organic lesion as the lead point 
usually presents as a bowel obstruction, persistent or re- 
lapsing, necessitating definite surgical therapy. Our study 
had 24.3% (CI 13.2 - 40.3) of cases with idiopathic pres- 
entation, meaning no demonstrable lesion (Table 2). 
Though this is a higher prevalence, our study compares 
well with other study observations of 8 - 20% [2,6,7]. A 
demonstrable pathological lead point, the "hallmark" of 
AI, was seen in the majority (28 patients), constituting 
75.7% (CI 60 - 86.8). Most documented studies also 
have their cardinal observation as the vast majority of 
cases being non-idiopathic, with percentages of 83.3% 
[19], 86.4% [4], 90% [5], 90.9% [9] and 93% [2] having 
been reported. Our study is comparable to these. 

In our study, the ileocolic area was the most involved 
site, followed by the small intestines alone; a combined 
contribution of 62.2% of all cases. This is in keeping with 
previous studies [2,4,9]. Of the 75.7% of cases with 
physical lead points, 24 (64.9%) were tumours, still a 
characteristic finding in other clinical studies [1,2,4]. 
Furthermore, 54.2% (CI 35.1 - 72.1) of the tumours 
were malignant, representing 35.1% (CI 21.8 - 51.3) of 
all lesions (Table 4). This is comparable with the de- 
scription of nearly half of intussusceptions in patients 
> 15 years being due to malignancy, documented by 
Barussaud et al. [23]. Other authors have also reported 
comparable contributions by malignant lesions to the 
overall intussusception burden. These include preva- 
lences of 36% [4], 45% [9] and 46.6% [2]. This malignant 
property has a direct bearing in decision making during 
surgery. The 54.2% (CI 35.1 - 72.1) presence of malig- 
nancy, per se, among all tumours, is also comparable to 
some previously documented studies. These documented 
prevalences include 72.7% [4], 75% [2], 50% [9] and 
22.2% [5]. 



Ten intussusception cases were caused by malignan- 
cies either involving the ileocolic area or the colon only 
(Table 3). Furthermore, 3 out of 15 cases (20%; CI 6.3 - 
46.0) of ileocaecal/ileocolic intussusception had a malig- 
nancy. Wang et al. [19] reported relatively similar 
findings; 5/12 (42%) patients had malignant lesions in 
this type of intussusception. The commonest malignancy 
in our study was adenocarcinoma with 9/13 (69.3%; CI 
42.0 - 87.7) of all malignancies. All of these occurred in 
the ileocolic or colocolic location. Barussaud et al. de- 
scribed 85% of purely colonic lesions as being adenocar- 
cinomas [23]. Our findings compare well with this study 
and other studies, emphasizing the fact that the vast ma- 
jority are adenocarcinomas. Another important issue re- 
garding colonic intussusception was noted in a review 
study by Marinis et al. and other authors. They reported 
66% of intussusceptions occurring in the colon as being 
secondary to malignancy [1,6,17]. As regards benign tu- 
mours, adenomas and lipomas (the most frequent forms 
[1,2,4]), were present in 6 and 4 cases respectively. All 
these were present in the ileocolic and colocolic types. 
They constituted 27% (CI 15.2 - 43.1) of all cases. Other 
comparable studies have reported prevalences of 18.2% 
[1] and 25% [9]. 

The presence of necrosis and/or gangrene in 27.0% 
(CI 15.2 - 43.1) of cases highlights the low association 
of sub-acute symptoms with these conditions. On the 
one hand, a more acute presentation would possibly 
show a higher frequency of necrosis/gangrene. On the 
other hand, a more chronic symptom presentation 
would tend to give a lower frequency, as described by 
Wang N et al. [9]. They described a lower frequency of 
6.8%. Generally, few studies report specifically on this 
entity. 

Because of the variability in clinical presentation and 
the varied nature of diagnostic imaging, it is common 
for the diagnosis to be made only at the time of laparot- 
omy [6]. In this study we did not report on the pre- 
operative imaging investigations due to the non-uniform 
way in which they had been done. In most cases, no im- 
aging was done. Otherwise, plain abdominal radiography 
and ultrasonography were the modalities used. No pa- 
tient had an abdominal computerized tomography (CT) 
scan done. This very sensitive and specific investigation 
is very good for early diagnosis and decision making. 

Most authors agree that laparotomy is mandatory in 
the treatment of AI, given that most cases have under- 
lying pathological lesions. However, whether or not the 
intussusception should be reduced before resection re- 
mains controversial. Objections to reductions are theor- 
etically based on: the possibility of intraluminal seeding 
and venous dissemination of malignant cells; possible 
perforation during manipulation; and the increased risk of 
anastomotic complications in the presence of oedematous 
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and inflamed bowel [4]. The prevalence of 32.4% (CI 19.6 - 
48.7) segmental bowel resections done among our pa- 
tients, with and without reduction, is comparable with 
previous studies which described prevalences of 45% [5] 
and 43.9% [19]. There was a tendency to reduce enteric 
intussusceptions, partially or completely (Table 3). This is 
ostensibly because most surgeons go by the general 
principle of most enteric tumours being benign. No reduc- 
tion was done in 14 cases (37.8%; CI 24.0 - 53.9), 11 of 
these involving the colon (colocolic or ileocolic). The 
colon-associated cases instead underwent definitive hemi- 
colectomies. This observation, which also describes those 
who underwent resection without a prior attempt at re- 
duction, is comparable to a 25% prevalence in a previous 
study [5]. 

It is suggested by many authors that if the underlying 
etiology and/or the lead point is suspected to be malig- 
nant, or if the resected area required without reduction 
is not massive, an en bloc resection of the intussusception 
should be considered. We observe that in patients with 
ileocolic, ileocaecal and colocolic intussusceptions, formal 
resections using appropriate oncologic principles were 
used in our centre. Primary anastomosis between healthy 
and viable tissue was done as is recommended [6,8,17,24]. 
Generally, large bowel should be resected without reduc- 
tion because pathology is mostly malignant. For right- 
sided colonic intussusceptions, resection and primary 
anastomosis can be carried out even in unprepared bowel. 
However, for left-sided or rectosigmoid cases, resection 
with construction of a colostomy or performance of a 
Hartmann's procedure, followed later by secondary anas- 
tomosis, is recommended especially in emergencies. We 
had one Hartman's procedure performed. 

Chronic intussusception, also present in this series, 
does not often allow for successful manual reduction to 
be performed due to thickening, fibrosis and cross- 
scarring within the intussusceptum [25]. Enteric intus- 
susceptions due to benign lesions require only reduction 
and limited resection [19]. We encountered this in 4 
cases of enteric intussusceptions, and one colocolic case. 
Reduction alone is adequate for idiopathic forms pro- 
vided the bowel appears non-ischemic and viable [17]. 
Six of our patients had this done. However, one of them 
also had an incisional biopsy for a polyp (adenoma). 
Some patients at risk of short bowel syndrome require 
special consideration. We encountered a typical scenario 
in one case - intussusception (ileocolorectal, with anal 
protrusion) involving almost the entire colon and a 
sizeable length of ileum. A substantial length of gut was 
"milked" up to the limit of its reducibility, followed by 
resection [25]. 

There was no postoperative mortality. This may be ex- 
plained by 3 factors: the small number of patients, the 
short post-operative observation duration (maximum 



14 days), and the sub-acute/chronic nature of AI (gener- 
ally not associated with short term, high mortality rates). 
Other authors too have reported no mortality [9,4]. Only 
one patient with ileocaecal adenocarcinoma, who under- 
went a right hemicolectomy, developed an enterocuta- 
neous fistula. He was treated conservatively, and 
recovered 3 weeks postoperative. 

Our study had its limitations. Firstly, it was a retro- 
spective study, dependent on the accuracy of the patient 
case notes. Inadequate record keeping cost us 25 poten- 
tial participants for analysis. Secondly, even where re- 
cords were good, we could not get to the depth of the 
symptom of pain; continuous or 'crampy'. Thirdly, the 
very important aspect of radiological investigation, vital 
in patient management, was not looked into. On top of 
this, the follow up period for the patients was not 
enough to fully assess their long term recovery. The 
exact duration of postoperative hospital stay was not 
included. 

Conclusion 

AI is a rare but challenging condition for the surgeon. In 
our setting this condition seems not be as rare as in 
other settings. We have seen that 62 patients had intus- 
susception during this 10 year period, though we could 
analyze only 37 because of unsatisfactory records. This 
is an average of over 6 cases per year. Preoperative diag- 
nosis is usually missed or delayed because of nonspecific 
and often sub-acute symptoms, without the 'pathogno- 
monic' (classic triad) clinical picture associated with in- 
tussusception in children. In our study we found it more 
practicable to look at intussusceptions diagnosed at op- 
eration, and then retrospectively analyze them. 

Radiological imaging was not described due to non- 
uniformity of records. Abdominal CT is considered as 
the most sensitive imaging modality in the diagnosis of 
intussusception and distinguishes the presence or ab- 
sence of a lead point [1,4,5]. Due to the fact that AI is 
often associated with malignant organic lesions, surgical 
intervention is necessary, usually requiring formal resec- 
tion of the involved bowel segment. Reduction can be 
attempted in small bowel intussusceptions provided that 
the segment involved is viable, or a malignancy is not 
suspected. Surgeons should be familiar with the various 
treatment options because the real cause of the intussus- 
ception is often only accurately diagnosed at laparotomy, 
and a number of these cases have uniqueness about 
them [18,25]. 
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